Introduction. To develop the technique for physical rehabilitation of children with congenital clubfoot. To prove the positive influence of physical rehabilitation available to correct disorders in children with congenital clubfoot. Methods. The pedagogical experiment involved 68 preschool children aged 4-5 years with congenital clubfoot, who were divided into the control 1 (n = 34) and main (n = 34) groups. At the beginning of the study, the children were treated and were classified in the 'd' register by the children's orthopaedist. Peers without developmental disorders (n = 34) constituted the control group 2.
Introduction
Congenital clubfoot is characterized by a complex deformation of the foot. According to the statistics of medical institutions, congenital clubfoot is the most common disorder among congenital diseases of the musculoskeletal system, with the prevalence of 35.8%. Bilateral clubfoot prevails over one-sided disorder. in 10% of patients, the deformity is combined with other congenital malformations (throat dislocation, syndactyly, cleft lip and cleft palate, etc.), indicating a violation of the normal development of the embryo in the 1 st half of pregnancy under the influence of various teratogenic factors [1, 2] .
Pathological changes in congenital clubfoot occur not only in the foot but extend to the entire skeleton of the lower limb and even to the pelvis and spine. To a significant degree, clubfoot affects the bone. it changes its shape and position in the fork of the ankle joint, so movements do not occur in the anterior-posterior but in the lateral direction. The abnormally developed ankle (the outer part often reaches large sizes) prevents foot correction during treatment. Particularly severe changes are found in soft tissues (ligaments, tendons, and muscles).
With the growth of the baby, especially with the onset of walking, under the influence of the load, the clubfoot increases. The support lies on the outer edge of the foot, where, over time, a skin softening occurs and so-called natoptiches are formed. in one-sided clubfoot, there is a marked shortening of the foot and pronounced atrophy of the leg muscles, which result in their conical shape. The muscle atrophy increases with age owing to a considerable restriction of movements in the ankle joint. Functional violations progress as the deformation increases [3, 4] .
The problem of physical rehabilitation in the presence of congenital clubfoot at the present stage of physical therapy development continues to be extremely controversial and, in most cases, is reduced to generally accepted methods, such as orthopaedic footwear, without the complex application of all means of physical therapy.
Even if significant progress is made in the treatment of this pathology, a significant level of unsatisfactory results and relapse is observed, which requires physical rehabilitation. in spite of the numerous studies on the treatment and surgical intervention for clubfoot, implementing physical rehabilitation in children of all age groups remains relevant. in scientific literature, the scope of additional research methods needed to determine the degree of congenital clubfoot severity needs to be clarified [5, 6] . Scientific research has proved the need for an introductory period of physical rehabilitation to focus on correcting the pathological position of the foot, the formation of motor skills. The main period of physical rehabilitation involves the use of tools and methods for improving the position of the ankle joint and strengthening the muscles of the lower extremities. The final physical rehabilitation period is devoted to improving skills and motor activities, as well as promoting prevention of relapse [7] .
in the process of implementing physical rehabilitation, it was suggested not only to influence the main pathology, but also to exert a positive effect on the development of respiratory and cardiovascular systems in children. A previous experiment confirmed the efficiency of the developed concept of physical rehabilitation with regard to the functional status of the cardiovascular and respiratory systems in children [8] .
According to scientists, after major surgical interventions, the formation of a scar and adhesion process of the tendons with restrictions of the foot function are noted, even in the absence of residual deformation [9, 10] . Shikhaleva [11] believes that outpatient rehabilitation plays a key role in maintaining the result of surgical treatment for congenital clubfoot in children. As a constituent of a complex of medical and rehabilitation measures, physiotherapy procedures should be applied. Kadzhaya [12] proved the expediency of a differentiated choice of means of treatment depending on the degree of motor disorders in congenital clubfoot, and the need for timely evaluation of treatment effectiveness owing to changes in the neuromuscular system in children with congenital clubfoot, characterized by a decrease in muscle functional capacity. Vlasov [13] observed that one of the main causes of failure in the treatment of congenital clubfoot was an inadequate assessment of the pathological displacement of the small thoracic bone in the distal tibia and spatial disturbances of the position and size of the tibia and fork of the ankle joint. Bondarenko [14] , in a study of domestic and foreign surgical experience, indicates that the existing methods of surgical treatment do not fully restore the foot anatomy or function in the treatment of severe degrees of congenital clubfoot in children. Krestyashin [15] points out the necessity of a constant follow-up in children with congenital clubfoot, with the control of the ankle joint function up to the age of 15 years.
As for the rehabilitation of preschool age children with congenital clubfoot, some researchers [16] [17] [18] substantiated the method of medical rehabilitation. it specifies the effective means and techniques of integrated treatment and rehabilitation [19] [20] [21] ; more than 300 safe and simple clinical tests for assessing the status of bones, joints, and muscles have been proposed [22] .
despite the advances in modern medicine and significant experience in the treatment of clubfoot, the recommendations for the individualization of physical rehabilitation in children with congenital clubfoot remain undeveloped. The issue of preventing relapses and the optimal technique for their elimination should be highlighted, which determines the need to develop and implement individualized content of physical rehabilitation of children with congenital clubfoot in preschool period. The following problems should be addressed: first of all, correction of the existing pathology and deformation; restoration and improvement of the body systems function; prevention of possible relapses.
Thus, the development of the technique of physical rehabilitation of children with congenital clubfoot is an urgent task. The technique should contribute to creating optimal conditions for the restoration of proper relationships between the elements of the foot and for early compensation of the lower limb function.
As a hypothesis, we foresee that the use of a physical rehabilitation technique improves the functional status of children with congenital clubfoot and normalizes foot function.
The aim of the study was to develop the technique for physical rehabilitation of children with congenital clubfoot, as well as to substantiate the positive effect of physical rehabilitation on correcting the existing disorders in children with congenital clubfoot.
Subjects and methods

Participants
The pedagogical experiment involved 102 children of preschool age, including 68 with congenital clubfoot, who took the course of physical rehabilitation at the centre of early pedagogical rehabilitation and social adaptation of children with special needs 'Pahinets' in Rivne in years 2016-2017, living with their families. All children were constantly followed up by an orthopaedic doctor in the city's complex children's hospital and Rivne Regional Children's Hospital. For physical rehabilitation, the participants with congenital clubfoot were randomly allocated (with a table of random numbers) to the control 1 (n = 34) and main (n = 34) groups (age 4-5 years); control group 2 included healthy peers (n = 34). detailed distribution of subjects in the groups is presented in Table 1 .
At the beginning of the study, the children were treated and were classified in the 'd' register by the children's orthopaedist. The study involved a sample of preschool age children with congenital clubfoot, iCd-10 code Q66. in accordance with the classification (iCd-10), the children were diagnosed at birth with a typical congenital clubfoot (idiopathic embryonic defect of lower limb development, characterized by a dysplasia and stable dislocation of all structures of the foot, especially its middle and posterior sections).
The study criteria for inclusion were as follows: -diagnosis after birth: heavy bilateral clubfoot with severe movement constraints, iii degree; -treatment: applying plaster bandages with gradual correction of the feet position from 2-4 weeks of age;
-surgical intervention carried out in the period from 9 to 11 months; later, plaster bandages applied for 4-6 months to maintain the result of surgical intervention; -restriction of movement in the ankle joint; -presence of anterior foot department deformities; -age 4-5 years.
The following criteria were used for exclusion: -diagnosis after birth: one-sided fistula and/or i or ii degree of congenital clubfoot; -acquired clubfoot; -age over 5 years; -absence of movement restriction in the ankle joint; -parents' refusal to regularly conduct physical rehabilitation of children.
Considering the pathology of the children, the following anthropometric parameters were selected for further research: height, length of the foot, width of the foot (Table 2 ).
intervention
The experimental research was based in the Rivne oblast sports centre 'Rivne invasport organization' (rehabilitation groups of preschool children), the centre for early education rehabilitation and social adaptation of children with special needs 'Pahinets,' Rivne regional centre for medical and social services (provision of social services), and centre for rehabilitation of the disabled with musculoskeletal disorders at Rivne complex children's hospital and Rivne Regional Children's Hospital.
The researchers conducted physical rehabilitation classes, provided therapeutic treatment to the lower extremities of children with congenital clubfoot, consulted the parents on physical rehabilitation tasks. With a massage therapist, they arranged massage training for parents. With an orthopaedic surgeon, they produced auxiliary means for holding the disabled foot in hypercorrection. The researchers took active Physiother Quart 2019, 27(1) physiotherapyquarterly.pl part in conducting seminars and discussions with parents; they formulated homework for children.
All children were inspected and remained under constant supervision of an orthopaedist.
data analysis
The mathematical processing of digital data was carried out with the methods of variation statistics: the method of average values, the selective method of calculation of the arithmetic mean (M), sample dispersion (S2), mean square deviation (m), errors in the arithmetic mean (m), Student's criterion (t), level of statistical significance (p). Since the data obtained as a result of our research obeyed the normal distribution law, which was checked with x 2 -the Pearson criterion, t -the Student's criterion among the arithmetic means, we assumed the difference significance at the level of p < 0.05 with a given number of degrees of freedom.
The statistical description of the samples was made by defining the arithmetic mean (M) and its error (m). The type of parameter distribution in the variation series was determined by the criterion of Shapiro-Wilk. The significance of the differences between the samples was estimated with nonparametric methods for dependent and independent samples (Wilcoxon T-criterion, Mann-Whitney U-criterion). The criterion for the reliability of the estimates was the level of significance with the indication of the probability of erroneous assessment (p). The assessment of the mean difference was considered significant at p < 0.05. The calculation software used was Excel XP and Statistica 6.0 (StatSoft, USA).
organization of the research in order to prove the effectiveness of the technique of physical rehabilitation, a number of diagnostic tests and control exercises were used.
The volume of movement in the ankle joint and foot was determined by measuring the angles (goniometer). The anthropometric methods included measurements of the foot width and length.
To determine the mobility of the ankle and anterolateral joints of the foot, as well as the volume of movements in these joints, measurements of the angles of the foot were performed in 3 positions from the inside: at right angles to the foot; in the position of maximum passive movement of the shin forward with the transfer of the body mass; in the position of maximum passive displacement of the tibia back under the influence of the body mass with straightened leg. in this case, the angles are formed: the position of the shin relative to the support in different positions. in the position of maximum passive movement of the shin forward, under the influence of the body mass, an acute angle is formed a. in the position of maximum passive displacement of the leg back under the influence of the body mass at the straightened leg, an obtuse angle is formed b. With the help of the angles, in accordance with the position of the shin in relation to the support, in 3 positions, you can calculate the total motion of the shin relative to the support surface:
The physical development of children with congenital clubfoot was investigated by physical exercises that corresponded to the biological age of the subjects, and assessed in accordance with an international evaluation of the main motor functions: 0 points (cannot perform) if the child was unable to perform a certain exercise; 1 point (tries to perform) if the child tried to perform it or needed a physical assistance from an adult; 2 points (partially performs) if the child performed the exercise on their own but with significant errors; 3 points (fully performs) if the child performed the exercise on their own without gross errors, adhering to all requirements for the execution of a certain action. Control exercises for walking were as follows: (1) walking with a high knee lift; (2) walking on socks; (3) walking on heels; (4) walking on the inside of the foot; (5) walking in small steps; (6) walking in broad steps; (7) deep squat walking; (8) crossstep walking; (9) walking backwards; (10) walking with an attached step left side with movement of hands; (11) walking step by step with the right hand side with the movements of the hands [23, 24] .
Control exercises for running were as follows: (1) running on socks; (2) high knee racing; (3) running a wide step; (4) running with overcoming obstacles -running around objects; (5) running with overcoming obstacles -jump items; (6) running the distance of 100-150 m at an average speed 3-4 times, at a slow pace [23, 24] .
Equilibrium was observed with the help of Bondarevsky test with open and closed eyes [23, 24] .
Physical performance of children with congenital clubfoot was determined with the use of the Ruffier functional test [23, 24] .
The technique of physical rehabilitation reflects the theoretical and methodological foundations, the purpose, the statement of tasks, the allocation of adequate principles, the specifics of the physical rehabilitation organization, the methodical principles of the use of physical rehabilitation facilities for congenital clubfoot. The focus of physical rehabilitation is to achieve the maximum possible development, motor activity, and functional status of children with congenital clubfoot to the level of their peers without disturbances of development ( Figure 1) .
The introductory phase focused on the correction of the pathological position of the feet, mastering the skills of correct implementation of the main movements, and the formation of motor skills.
during the main stage, we accentuated increasing mobility and improving the functional status of the ankle joint, strengthening the muscles of the lower extremities, the overall physical development of children, improving anthropometric indicators of the foot, development of physical capacity.
The final stage aimed at securing the skills acquired -performing physical exercises, improving motor skills, implementing the major movements, preventing relapse.
optimal methods of organizing classes were considered in the individual and group context.
The forms of physical rehabilitation included: morning hygienic gymnastics, therapeutic exercises, independent exercises, medical walking, sports exercises and games, weekend hikes, health and sports holidays.
The process of physical rehabilitation was marked by a focus on the development of mobility and improvement of the functional status of the ankle joint, the correction of the pathological position of the feet, strengthening the muscles of the lower extremities, adjusting the main movements, ensuring the comprehensive overall physical development of children, preventing relapse, improving anthropometric parameters (ratio of the height to the length of the foot; ratio of the length of the foot to its width), stretching (the Achilles tendon, muscles, and the ligaments of the lower extremities).
As a result, the children were provided with the following means of physical rehabilitation: general development exercises, special exercises (for the development of mobility and improvement of the functional status of the ankle joint), exercises for strengthening the muscles of the lower extremities, adjusting the main movements, comprehensive general physical development, mobile games, physiotherapy procedures, therapeutic massage, stretching. A principal feature of physical rehabilitation of children is the active involvement of parents in the process, establishing close and trusting relationships with them before the beginning of classes, providing them with the necessary knowledge about the impact of physical rehabilitation and its proper application, as well as with the system of skills required for the organization of physical rehabilitation at home, which will lead to the assumed end result.
The structure of the organization of physical rehabilitation should include the following basic components: the system of training by a specialist in physical rehabilitation for work with children with congenital clubfoot, the substantiation of the system of work with the child, which logically and consistently includes all necessary actions, a program of physical rehabilitation with a detailed distribution of components and differentiation depending on the children's capabilities, the system of working with parents, including training and acquisition of theoretical knowledge and practical skills.
Considering the specificity of violations and psychological peculiarities of the given age during physical therapy, it is necessary to follow the instructions of training exercises in order to master the technique of performing exercises and the distribution of the load according to age and the individual capabilities of children. Positive effects of physical rehabilitation, correction of major and related disorders in development demand a combination of all means of rehabilitation, namely: therapeutic massage, physiotherapy procedures, orthopaedic intervention, and orthopaedic footwear.
in the course of physical rehabilitation, considerable attention was paid to the psychological peculiarities of children of this age. Collaboration with parents implied the attitude towards them as full-fledged partners.
Ethical approval
The research related to human use has been complied with all the relevant national regulations and institutional policies, has followed the tenets of the declaration of Helsinki, and has been approved by the authors' institutional review board or an equivalent committee.
Informed consent
informed consent has been obtained from the legal guardians of all individuals included in this study.
Results
At the beginning of the study, a significant difference was found between the length and the width of the feet in children with congenital clubfoot and in their peers without developmental disorders. The foot length was significantly lower in children with congenital clubfoot than in those without developmental abnormalities: 145 ± 0.62 and 174 ± 1.16 mm (p < 0.05) (left leg), 145 ± 0.66 and 174 ± 1.16 mm (p < 0.05) (right leg) in 4-year-olds; 153 ± 1.22 and 186 ± 1.70 mm (p < 0.05) (left leg), 153 ± 1.41 and 186 ± 1.67 mm (p < 0.05) (right leg) in 5-year-olds, respectively. The smaller foot length in children with congenital clubfoot is a characteristic feature. in foot width analysis, greater values were observed for congenital clubfoot than in the subjects without developmental disorders: 71.6 ± 0.34 and 61 ± 0.55 mm (left leg), 71.7 ± 0.32 and 61 ± 0.54 mm (right leg) in 4-year-olds; 74.5 ± 0.44 and 64.2 ± 0.57 mm (left leg), 74.6 ± 0.48 and 64.4 ± 0.54 mm (right leg) in 5-year-olds, respectively. The survey confirms the data on the reduction of the foot length and the increase of the foot width in children with congenital clubfoot [5, 7, 25 ].
An analysis of contemporary research has found that in the case of congenital clubfoot, the active foot flexion is considerably worse [3, 8, 12] . Normally, it ranges from 70-75° to 80-85° relative to the position of the foot to shin.
The study of the back of the foot (dorsiflexion) while sitting was conducted actively and passively. in peers without violations (control group 2), active back flexion was within the normal range: 74-87° at the beginning of the study, 74-86° at the end of the study (Table 3) .
At baseline, active and passive back flexion of the foot in children with congenital clubfoot from the main group was significantly smaller than the required parameters for the proper functioning of the child's foot: active back flexion of the left leg: 106.35 ± 0.48°; passive back flexion of the left leg: 89.71 ± 0.13°; active back flexion of the right leg: 106.53 ± 0.68°; passive back flexion of the right leg: 89.62 ± 0.20°. * probability of differences at p < 0.05 between indicators at the beginning and the end of the study within the group ** probability of differences at p < 0.05 between the main group and control group 1 *** probability of differences at p < 0.05 between the main group and control group 2 **** probability of differences at p < 0.05 between control group 1 and control group 2 Physiother Quart 2019, 27 (1) physiotherapyquarterly.pl
The active and passive back flexion in children with congenital clubfoot from the main group significantly improved during the study and approached the level of their peers without disabilities: active back flexion of the left leg: 87. 29 The formative experiment confirmed the effectiveness of the physical rehabilitation technique to improve the foot function during bending to the back: passive bending in the left leg increased by 11.15°, in the right leg by 11.06°, active bending by 19.06° and 18.68°, respectively (p < 0.05) in the main group; control group 1 (who worked with traditional methods) remained at the same levels (increase: 0.03-0.09°; p > 0.05) at the rate of 60-75° (control group 2 involved children without developmental disorders). Meanwhile, the main group recorded a 14.24° growth of mobility in the left and 8.82° in the right tibia (p < 0.05), and in the control group 1 the registered rates remained the same (increase: 0.15-0.22°; p > 0.05).
The total mobility in the tibia bearing surface is presented in Table 4 .
The survey showed that the mobility of the tibia on the bearing surface in children with congenital clubfoot was worse than that in their peers without disabilities. At baseline, the mobility in the ankle joint in the main group and in control group 1 was not much different. The subjects in control group 1 and control group 2 presented no significant change in the mobility of the ankle joint.
it should be stated that in the main group of children undergoing physical rehabilitation, there have been significant improvements in mobility: 9-15° on average; 44.85 ± 0.55° and 45.09 ± 0.64° at baseline, 59.09 ± 0.47° and 53.91 ± 0.69° at the end of the study (p < 0.05). The results of the total mobility in children of the main group conclusively confirm the effectiveness of the corrective measures. **** probability of differences at p < 0.05 between indicators at the beginning and the end of the study within the group **** probability of differences at p < 0.05 between the main group and control group 1 **** probability of differences at p < 0.05 between the main group and control group 2 **** probability of differences at p < 0.05 between control group 1 and control group 2 Table 5 . Results of the walking exercises in the study groups (points, M ± m)
Walking exercises
Main group (n = 34)
Control group 1 (n = 34)
Control group 2 (n = 34)
at the beginning at the end at the beginning at the end at the beginning at the end 1 1.18 ± 0.09*** 3.00 ± 0.00*,** 1.21 ± 0.09**** 1.32 ± 0.11 2.74 ± 0.08 3.00 ± 0.00*,**** 2 0.82 ± 0.08*** 3.00 ± 0.00*,** 0.85 ± 0.07**** 0.88 ± 0.06 3.00 ± 0.00 3.00 ± 0.00**** 3 0.79 ± 0.08*** 2.56 ± 0.09*,** 0.76 ± 0.07**** 0.82 ± 0.07 3.00 ± 0.00 3.00 ± 0.00***,**** 4 0.74 ± 0.08*** 3.00 ± 0.00*,** 0.74 ± 0.08**** 0.82 ± 0.07 3.00 ± 0.00 3.00 ± 0.00**** 5 2.47 ± 0.09*** 3.00 ± 0.00*,** 2.38 ± 0.08**** 2.44 ± 0.09 3.00 ± 0.00 3.00 ± 0.00**** 6 1.12 ± 0.08*** 3.00 ± 0.00*,** 1.12 ± 0.08**** 1.35 ± 0.11* 3.00 ± 0.00 3.00 ± 0.00**** 7 0.68 ± 0.08*** 2.79 ± 0.07*,** 0.74 ± 0.08**** 0.79 ± 0.07 2.76 ± 0.07 2.79 ± 0.07**** 8 0.91 ± 0.05*** 3.00 ± 0.00*,** 0.91 ± 0.05**** 0.91 ± 0.05 2.88 ± 0.06 2.88 ± 0.06***,**** 9 2.21 ± 0.07*** 3.00 ± 0.00*,** 2.18 ± 0.07**** 2.24 ± 0.07 3.00 ± 0.00 3.00 ± 0.00**** 10 0.91 ± 0.13*** 3.00 ± 0.00*,** 0.94 ± 0.13**** 1.06 ± 0.12 2.74 ± 0.08 2.79 ± 0.07***,**** 11 0.91 ± 0.13*** 3.00 ± 0.00*,** 0.94 ± 0.13**** 1.09 ± 0.11 2.71 ± 0.08 2.76 ± 0.07***,**** See the 'organization of the research' section for the explanation of walking exercises 1-11. **** probability of differences at p < 0.05 between indicators at the beginning and the end of the study within the group **** probability of differences at p < 0.05 between the main group and control group 1 **** probability of differences at p < 0.05 between the main group and control group 2 **** probability of differences at p < 0.05 between control group 1 and control group 2
Physiother Quart 2019, 27 (1) physiotherapyquarterly.pl at the beginning 26.09 ± 1.02***,**** 26.97 ± 1.02***,**** at the end 28.50 ± 1.09*,**** 29.00 ± 0.98*,**** * probability of differences at p < 0.05 between indicators at the beginning and the end of the study within the group ** probability of differences at p < 0.05 between the main group and control group 1 *** probability of differences at p < 0.05 between the main group and control group 2 **** probability of differences at p < 0.05 between control group 1 and control group 2 Control group 2 at the beginning 2.68 ± 0.23***,**** 2.44 ± 0.24***,**** at the end 2.85 ± 0.24**** 2.77 ± 0.21**** **** probability of differences at p < 0.05 between indicators at the beginning and the end of the study within the group **** probability of differences at p < 0.05 between the main group and control group 1 **** probability of differences at p < 0.05 between the main group and control group 2 **** probability of differences at p < 0.05 between control group 1 and control group 2 See the 'organization of the research' section for the explanation of running exercises 1-6.
•• probability of differences at p < 0.05 between the main group and control group 2 at the beginning •• probability of differences at p < 0.05 between control group 1 and control group 2 at the beginning **** probability of differences at p < 0.05 between indicators at the beginning and the end of the study within the group **** probability of differences at p < 0.05 between the main group and control group 1 at the end **** probability of differences at p < 0.05 between the main group and control group 2 at the end **** probability of differences at p < 0.05 between control group 1 and control group 2 at the end Physiother Quart 2019, 27(1) physiotherapyquarterly.pl
Average scores for walking exercises in children in all 3 groups are shown in Table 5 .
Analysing the data shown in Table 5 , one can see that the indices of all control exercises in the children of the main group were significantly better at the end of the study (p < 0.05), whereas in control group 1, the improvement involved walking in broad steps only (p < 0.05), and in control group 2, walking with a high knee lift (p < 0.05). At the end of the study, the performance of children in the main group was higher than in control group 2 (peers without developmental disorders) with regard to 4 exercises.
Exercising equilibrium contributes to the development of movements coordination, dexterity, courage, perseverance, determination, self-confidence, and the right posture in pre-schoolers. At first, the children maintained balance with their eyes open (Table 6) .
At the beginning of the study, the results of the Bondarevsky test confirmed the deterioration of balance in children with congenital clubfoot as compared with their peers without developmental disorders (p < 0.05). The comparison of the indicators at the beginning and at the end of the study showed a significant improvement in the performance of the Bondarevsky test in the main group (p < 0.05). At the same time, by the end of the study, the subjects of control group 1 did not change significantly.
The improvement in balance contributed to the implementation of special physical exercises in static and dynamic positions. Static exercises included keeping balance in a particular position (squatting on toes, standing on one leg, etc.), and dynamic ones -in motion (walking on a board, gymnastic bench, or log, changing direction during running, sudden stops in moving games, etc.).
The children experienced significant difficulties during the Bondarevsky test with their eyes closed ( Table 7) . When analysing the obtained data, one can observe that at the beginning of the study, only children without developmental disorders were able to keep the commanded pose for 3-6 seconds. The children with congenital clubfoot could keep this position for not longer than 2 seconds, which proves the negative influence of congenital clubfoot on the development of balance in children.
The comparison of the mean values of the Bondarevsky test at the beginning and at the end of the study shows minor changes in the children of control group 1 and control group 2. in turn, a significant increase in the indicators was found in the main group (p < 0. Hence, there is a need for timely and long-term physical rehabilitation for congenital clubfoot.
Average scores for running exercises in the children of the 3 groups are shown in Table 8 .
When analysing the performance of running exercises among children with congenital clubfoot at the beginning of the study, we discovered that the subjects presented disturbed coordination of hands and feet movements. There was no correct placement of the foot to the ground during slow or rapid running, varus position of the foot, weak foot repulsion from the ground, low running speed.
The observation and testing revealed that in the children with congenital clubfoot, one of the problems with running exercises was that the foot was not put elastically rolled from the heel to the toe.
When analysing the running exercises results at the end of the study, one can notice that in the children of control group 1, there was no significant improvement:
-running on socks: 0.82 ± 0.07 points at the beginning of the study, 0.88 ± 0.06 points at the end of the study; -high knee racing: 0.94 ± 0.11 points at the beginning of the study, 1.03 ± 0.12 points at the end of the study; -running a wide step: 1.03 ± 0.07 points at the beginning of the study, 1.15 ± 0.08 points at the end of the study; -running with overcoming obstacles -running around objects: 1.62 ± 0.08 points at the beginning of the study, 1.79 ± 0.07 points at the end of the study; -running with overcoming obstacles -jump items: 0.41 ± 0.08 points at the beginning of the study, 0.65 ± 0.08 points at the end of the study; -running the distance of 100-150 m at an average speed 3-4 times, at a slow pace: 2.03 ± 0.03 points at the beginning of the study, 2.09 ± 0.05 points at the end of the study.
The participants without developmental disorders performed in all exercises at the end of the study almost as well as at the beginning of the study.
owing to the applied physical rehabilitation, the children of the main group completely independently, without mistakes performed the following exercises (3.00 ± 0.00 points):
-running on toes, running with high knee lift; -running a wide step; -running with overcoming obstacles -running around objects. level good average mean * probability of differences at p < 0.05 between indicators at the beginning and the end of the study within the group ** probability of differences at p < 0.05 between the main group and control group 1 *** probability of differences at p < 0.05 between the main group and control group 2 Physiother Quart 2019, 27(1) physiotherapyquarterly.pl When running with overcoming obstacles -jump items, and running the distance of 100-150 m at an average speed 3-4 times, the children of the main group did the exercises on their own, only a few of them with minor mistakes (2.88 ± 0.06 and 2.91 ± 0.05 points).
during the course of physical rehabilitation, attention was paid to the development of physical efficiency in the children of the main group. At the beginning of the study, the average index of physical capacity was 8.69 ± 0.40 in the main group, 8.37 ± 0.38 in control group 1, and 8.20 ± 0.37 in control group 2; in all groups, it corresponded to the average level of physical capacity (Table 9) .
At the end of the study, the average indicators of physical capacity in control group 1 (7.79 ± 0.34) and in control group 2 (7.58 ± 0.36) did not change significantly and corresponded to the average level of physical capacity.
The average indicators of physical capacity in the main group at the end of the study equalled 5.76 ± 0.28 (p < 0.05), which already corresponds to a good level of physical capacity and proves the effectiveness of the applied physical rehabilitation in enhancing physical fitness in children.
insignificant improvements in physical fitness in the children of control group 1 and control group 2 could take place at the expense of the children's growth and the reduction of heart rate in a state of rest.
The effectiveness of the developed technique of physical rehabilitation makes it possible to state the growth of physical capacity (to a high level in 14.7% and to a good level in 52.9% of the children in the main group, with the absence of the high level and the presence of the good level in 26.5%, respectively, at the beginning of the experiment). in the control groups, the indicators analysed during the school year remained at the achieved level.
Discussion
in the course of the study, the fundamental provisions on the significance and effectiveness of the integrated approach in the process of physical rehabilitation among children with congenital clubfoot have been confirmed [23, 24, [26] [27] [28] . Among the reasons for congenital clubfoot relapses, one should consider insufficient correction of the pathology (false relapse), as well as the lack of appropriate and prolonged use of physical rehabilitation equipment, with the necessary orthopaedic support. There are extended data on the development of motor skills in children with congenital clubfoot and the inconsistency in the development of leg muscles in comparison with peers without developmental disorders [25, 29, 30] , supplemented with scientific research on the purpose and content of the physical rehabilitation program and baseline parameters of preschool children [31, 32] .
The effectiveness of the developed concept of physical rehabilitation for congenital clubfoot was characterized by the systematic approach to the process of working with the child, adherence to the generally accepted conditions for conducting occupations of motor activity in preschool settings, the priority of the role of a specialist in physical rehabilitation in this process, implementation in accordance with systems for working with children [33] [34] [35] .
The analysis of the results of implementing the technique of physical rehabilitation among children with congenital clubfoot gives grounds to state its effectiveness in correcting the pathological position of the foot and the main movements, developing the mobility of the ankle joint, physical qualities, and physical performance, as well as improving the children's functional status [35] [36] [37] .
Conclusions
The technique of physical rehabilitation of preschool children with congenital clubfoot, taking into account the disadvantages of the existing organization and the content of the process, determines the directions of the process improvement on the basis of the implementation of the requirements of the general, as well as didactic (availability and individualization, regularity) and methodical (compensatory, correctional and developmental orientation, progression of influence, continuity, age adequacy) principles of physical education. during the formation of the content of classes, the technique considers individual morphology and function of the foot and the entire musculoskeletal system, among other systemsespecially muscular and cardiovascular.
The comprehensive approach that provides for a system of training specialists (mastering methods of rehabilitation and complex examination, defining the content of recommendations to be implemented by the parents, forming an individually oriented content of lessons) is recognized as optimal for the effect of physical rehabilitation of pre-schoolers with congenital clubfoot. The cooperation with parents includes open lessons, conversations, trainings, individual and group consultations. The influence of physical rehabilitation on a child's body results in normalization of foot morphology and function, elimination of relapses, training of main movements, and improvement of physical development, functional indicators, and physical qualities to the level of peers without violations of development. The main means of influence are selected physical exercises during exercise therapy, physiotherapy (common procedures, everyday, not more than 3 times 10-30 minutes during the main and final stages of the program implementation), the use of orthopaedic means and footwear.
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